A 52-year-old right-handed man was referred to a neurologist for assessment of isolated progressive cognitive decline, which was significant enough for him to take early retirement. He had a remote history of headaches but no mood disorder and no family history of stroke, dementia or migraine. Assessment revealed a subcortical dementia with deficits in executive function, organization, sequencing and language. The usual causes of reversible cognitive dysfunction (depression, nutrient deficiencies, hypothyroidism and space-occupying lesions) were ruled out. Two years later he was admitted to hospital following a single, witnessed, generalized seizure. Fluid attenuated inversion recovery (FLAIR) axial MRI ( Fig.  1) showed hyperintensity consistent with diffuse multifocal white matter disease with a left anterior temporal lobe lesion, and old bilateral cystic infarctions. Results of investigations for cerebral vasculitis, stroke, multiple sclerosis and metabolic causes of leukoencephalopathy were unremarkable. Mitochondrial encephalomyopathy was ruled out through muscle biopsy. However, electron microscopy of the muscle biopsy specimen showed electrondense, extracellular, osmophilic deposits in the endothelial basal lamina (Fig. 2, arrows) , which suggested cerebral autosomaldominant arteriopathy with subacute infarcts and leukoencephalopathy (CADASIL). Three years later the man had a left internal capsule stroke resulting in paralysis of the right side of his body. Genetic studies performed on a sample of the man's blood confirmed an R182C mutation in exon 4 of the Notch3 gene.
CADASIL is an autosomaldominant genetic stroke syndrome characterized by the triad of stroke or stroke-like episodes, migraine headaches and dementia. Strokes and transient ischemic attacks are the most common features. Psychiatric symptoms may occur and predominantly involve mood disorders. Seizures, although not considered part of the classic triad, may be more common than previously thought. Although patients often present at a young age, symptoms may not manifest until the eighth decade. Typically, MRI shows progressive, multifocal T2 hyperintense lesions, often involving the anterior temporal lobe, that may mimic multiple sclerosis. Although there may be few white matter abnormalities in children or young adults, they become confluent with age. Worldwide, about 200 families with CADASIL have been identified. The syndrome has been reported across many ethnic populations and, as a newly recognized condition, is probably underdiagnosed. Penetrance and prognosis are both highly variable.
CADASIL may be diagnosed by means of electron microscopy of skin or muscle tissue. New immunohistochemical techniques that target the Notch3 protein may eliminate the need for electron microscopy.
1 The Notch3 protein is conserved across species and was first identified in the fruit fly, Drosophila melanogaster, where it produces a notched wing phenotype. It is located on chromosome 19 in humans, but its exact role is still unclear. Specific mutations of the Notch3 gene, most commonly in exons 3 or 4, produce a loss or gain of a cysteine amino acid in the resulting Notch3 protein that may alter its struc-A 52-year-old man with cognitive decline, seizure and stroke CLINICAL VISTAS DOI:10.1053/cmaj.1031673 ture and lead to its abnormal catabolism. 2 Patients with CADA-SIL are heterozygous for the mutation, and homozygosity may be incompatible with life. De novo mutations have been reported 3 and may have occurred in our patient, as neither of his parents had symptoms of the condition. Screening for the Notch3 mutation in young patients presenting with lacunar stroke is likely to have a poor yield in the absence of a family history or other clinical features of the disease. 4 Diagnosis of CADASIL is important for prognosis of symptomatic patients as well as for counselling of asymptomatic family members who may be at risk. Our patient's children have not been tested to date. No specific treatment is currently available, but the current approach includes aggressive management of the major cerebrovascular risk factors of hypertension, smoking, diabetes and hyperlipidemia.
